(Delivered at the General Meeting of the Society for General Microbiology on I April 1968)
A brief synopsis of the full lecture. 'To bacteriologists Dr Fred GrifEth is universally known for his fundamental work of type transformation in pneumococci and for his studies on the classification of the haemolytic streptococci ( G f l t h , 1928). He early developed a new method of slide agglutination which he used with success on pathogenic streptococci isolated from infections in man. In 1934 he published a study of the first 27 types (Griffith, 1934) . Precipitin reactions with the M antigen were the basis of studies in my laboratory of the serological types of haemolytic streptococci (Lancefield, 1928) . Dr Griffith and I exchanged strains and sera and found that with very few exceptions we agreed on the typing results. The number of types has now risen to 55. In this second Griffith Memorial Lecture some of the significant advances in streptococcal research since 1941 are reported. ' 'It was found that a second antigen, designated T, stimulated antibodies which reacted in slide-agglutination tests (Lancefield, 1940) . The specificity of the T antigen did not always agree with that of the M antigen (Lancefield, 1954) . Some strains isolated from impetigo were classified by slide agglutination into the three main T-antigen patterns by Parker and others in 1955 (Parker, Tomlinson & Williams, 1955 ; Barrow, I 955). However, these strains gave no recognizable M-precipitin reaction. Identification of these strains was important because impetigo is often associated with acute glomerulonephritis. Search for previously unrecognized M-types among pyoderma strains uncovered at least four new types, two of these from acute glomerulonephritis (Anthony, Perlman & Wannamaker, 1967) . It is now known that certain M-type infections with some strains are followed by epidemic glomerulonephritis, and infections with other strains of the same type occur in streptococcal epidemics unassociated with nephritis. Five or six types are now generally accepted as including nephritogenic strains (Johnson, Baskin, Beachey & Stollerman, 1968) . Attempts to isolate a toxin, or other substances of significance in glomerulonephritis, from nephritogenic strains have been unsuccessful. '
The Lecturer next discussed a few selected examples of immunological studies of the antigenic composition of group A streptococci, representing the trend of streptococcal research in recent years. The isolation and analysis of the streptococcal cell wall (Salton, 1952 ) and the localization of many antigenic components were stressed (McCarty, 1964) . These studies showed that the mucopeptide is the only structural component of the rigid streptococcal cell wall left after removal of all other substances. 
R. C. L A N C E F l E L D
Active groupings of the cell-wall polysaccharides which determine the immunological specificities of many of the serological groups of streptococci have been established. This work has been greatly aided by specifically induced enzymes from soil bacilli.
Renewed interest in purifying the type-specific protein M-antigen of group A streptococci has been stimulated by the development of new biochemical methods for purification. This may make active immunization of rheumatic fever subjects possible, instead of protecting them from streptococcal infections by the use of chemoprophylaxis, as is the current practice. By using purified M preparations, Fox and colleagues have obtained bactericidal antibodies in infants with few or no side reactions (Fox, Wittner & Dorfman, 1966) . It is not known, however, whether this anti-M immune response in the absence of an infection is a reliable index of type-specific immunity.
The possibility of danger to the patients from immunological cross-reactions between the streptococcal products injected and cardiac tissues of rheumatic-fever subjects has received much consideration due to studies of such cross-reactions by Kaplan (1963) , by Zabriskie (1967), by Goldstein, Halpern & Robert (1967). In contrast to the possible dangers of active immunization is the fact that so far there is no indication that any of these cross-reactive antibodies actually cause cardiac lesions, despite many previous attempts to immunize man with a variety of streptococcal products .
Of the many important extracellular products of group-A streptococci, brief mention was made only of a few. The early studies of Dr Edgar W. Todd on streptolysin-0 have been followed by the universal use of his test for the presence af antistreptolysin-0, as indicative of a preceding streptococcal infection (Todd, 1938) . Todd also introduced to streptococcal work the bactericidal test used today almost exclusively to measure in man the anti-M antibodies upon which type-specific immunity depends (Todd, I 927) .
One of the most interesting and well-studied streptococcal systems is the proteinase and its precursor. This enzyme and its zymogen have been crystallized and extensively studied by Elliott (1950) and by other biochemical colleagues. These enzymes are of special interest to enzyme chemists because both zymogen and active enzyme contain only one-half cystine residue per molecule (Liu et al. 1963 (Liu et al. , 1965 .
Another especially interesting extracellular product is the erythrogenic toxin. Zabriskie (I 964) has shown that only strains infected with temperate bacteriophage are toxin producers.
In reviewing examples of the known array of streptococcal antigens, too many to be discussed here, it seems apparent that very few bacterial species have as much known about their chemical composition and immunochemical properties as the streptococci, which have been studied by so many different investigators. 
